Introduction {#sec1-1}
============

Primary brain tumors are 1-2% of all cancers. Supratentorial glial tumors are 40-50% of cerebral hemisphere tumors. The anaplastic astrocytomas (AAs) however form 30% of the glial tumors, but this differs from series to series. In Europe, about 60% of patients who are diagnosed of AA are between 45 and 69 years of age. In this age group, the annual incidence rate ranges from 0.5 to 0.7 per 100,000.\[[@ref1][@ref2]\] The treatment alternatives for the patients with AA (WHO grade-III) are; surgical treatment and adjuvant radiation therapy (RT). Surgical therapy aids both in the histological differentiation and definition of the tumor tissue and in the reduction of the tumor size. The adjuvant RT applied in the postoperative period has been demonstrated to extend the survival rates of the patients and postpone the recurrences.\[[@ref3][@ref4]\] Temozolomide (TMZ) which has been in the market for the last 10 years with a positive safety profile is now being considered to be a promising agent in the treatment of AA patients with recurrences.\[[@ref5]--[@ref7]\]

Patients and Methods {#sec1-2}
====================

Between January 2005 and January 2009, at the Neurosurgery Clinics of Baskent University Medical School and Adana Medical Research Center, clinical information of 20 patients, who had supratentorially localized AA evaluated retrospectively from patient registries. Follow-up period was a minimum of 14 months and maximum of 60 months. Of the total 20 patients, 13 were male and 7 were female. Male:female ratio was 1.85. Age of the patients were between 23 and 72 years (mean, 49.3±13.6) \[[Figure 1](#F1){ref-type="fig"}\].

![Gender and patients' ages](AJNS-7-181-g001){#F1}

Neurological examination {#sec2-1}
------------------------

The most common symptom was headache (65%) followed by fatigue (60%), nausea and vomiting (60%), and epileptic seizures (40%). While in half of the patients the time elapsed until a diagnosis made was less than 15 days and in the other half this period lasted more than 15 days. Mostly seen neurologic findings were: Paresis (60%), increase in deep thendon reflexes (55%), fundus abnormalities (45%), and pathological reflexes (40%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Spesific properties of tumors and the patients
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Radiological techniques {#sec2-2}
-----------------------

Radiological diagnosis method: For 11 patients, both magnetic resonance imaging (MRI) and computed tomography (CT) has been used. For 9 patients, only MRI was used. Parietal lobe was the most affected part (40%). Temporal lobe (30%) and frontal lobe (30%) were less commonly less affected. Fifty percent of tumors were localized on the right hemisphere and 50% were localized on the left hemisphere \[[Table 1](#T1){ref-type="table"}\]. Diameter of tumor changes were between 1.5 cm and 7.5 cm (mean, 4.8±1.7 cm).

Surgical treatment {#sec2-3}
------------------

Totally, 20 clinically and radiologically diagnosed patients had 31 cranial surgeries. Preoperatively, 18 operations showed a Karnofsky performance score (KPS) of ≥80, and 13 of the operations showed a KPS of \<80. When we looked at the surgical techniques, 18 grosstotal resection and 13 subtotal resection were performed. More agressive surgery was preferred for older patients with a bad neurologic status and whose radiologic images seems to be malignant. When macroscopic appearance of tumors were examined in the operation, 38.7% of them were mixed, 35.5% of them were solid, and 25.8% of them were cystic. Postoperative KPSs were ≥80 and \<80 for 22 and 9 operations, respectively. When we look at the postoperative early complications, there were light regression of KPS after 5 (16.1%) operations, wound infection (3.2%), bleeding (3.2%), and cerebrospinal fluid leak (3.2%) \[[Table 2](#T2){ref-type="table"}\].

###### 

Specific properties of patients, tumor and treatment modality
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Radiotherapy protocol {#sec2-4}
---------------------

Eight patients were treated with 3D Conformal Radiotherapy (3DCRT) \[[Table 1](#T1){ref-type="table"}\]. All patients were immobilized with thermoplastic head mask, and a 2.5 cm slice thickness CT scans were taken in supine position after i.v. contrast injection. The CT images were transferred via DICOM to EclipseÒ treatment planning system. Two PTVs were generated: PTV1 was created by giving a 1.5-2 cm margin to tumor and edema seen on T2-weighted MR images, PTV2 was created by adding 2-2.5 cm margin to tumor without edema seen on T1-weighted MR images. The prescribed total dose was 60 Gy (40 Gy to PTV1 and 20 Gy to PTV2) with conventional fractionation with daily doses of 1.8-2.0 Gy treated from Monday through Friday. Besides target volumes, organs at risk (OAR) including eyes, lenses, and brain doses were also calculated using dose-volume histograms, and the doses of OARs were kept below the tolerance dose limits. Although edema was more prominent during RT, glucocorticoids were not given prophylactically, and were kept until the signs and symptoms of increased intracranial pressure. However, all patients had antiepileptic drugs prophylactically.

Follow-up of patients {#sec2-5}
---------------------

First radiological imaging control was 1.5 months after treatment. Thereafter, monthly neurological and bimonthly radiologic controls have been done. Radiological correlation has been searched by MRI and MR-Spectroscopy in the patients that neurologic progression was observed. A total of 10 patients had tumor recurrence. Patients who had AA had 14.1 (±11.4) months of relaps time. Eight patients who had relapse were re-operated once, one patient was re-operated twice, and one patient was re-operated thrice.

Treatment protocol of recurrent tumor {#sec2-6}
-------------------------------------

Only one of the ten patients with tumor recurrence received adjuvant RT and nine patients received Concomitant Therapy with Temozolomide (ConcT with TMZ) protocol \[[Table 1](#T1){ref-type="table"}\]. In this protocol, TMZ 75 mg/m^2^/day given orally seven days of the week during the RT course. Adjuvant TMZ therapy was performed 150 mg/m^2^/day (5 days therapy for each 28 days), and if grade 3 hematologic toxicity did not occur, TMZ dose increased to 200 mg/m^2^/day (5 days therapy for each 28 days) for six cycles. No other chemotherapy regimens were given concurrently or adjuvant during treatment (ConcT with TMZ). Glucocorticoid therapy (4-16 mg) was given all patients in order to protect them from edema which may be seen during RT. Three cycles of adjuvant TMZ treatment was added for the management of the patients with recurrences; thus, a total of nine cycles of adjuvant TMZ treatment was administered.

Statistical methods {#sec2-7}
-------------------

We used SPSS (version 15.0 Inc. Chicago, IL, USA) for statistical analyses. For all patients, median survival calculated by Kaplan-Meier method. Effect on survival of any variable calculated by log-rank test. Multivariate analyses done for factors which were significant with univariate analyses. For multivariate analyses, cox regression analyses were applied. We used analysis of variance (ANOVA) for numeric variables, and for nominal and ordinal variables, we used pearson X^2^ test. Variables which have *P* value less than 0.05 accepted as significant.

Results {#sec1-3}
=======

Of the 20 patients, 6 were still alive. Totally, 31 operations were performed on 14 patients who had died during follow-up period. In this study, specific characteristics of patients were considered and prognostic factors which affect median survival of the patients were also considered. Median survival was 16 (±17) months. One-year survival rate was 75% and five-year survival rate was 25% \[[Figure 2](#F2){ref-type="fig"}\]. Median survival time of eight patients with recurrence was 24.88 (±18.8) months, while the median survival time of six recurrence-free patients was 5.00 (±4.5) months.

![Logarithm of mean life time for patients who died](AJNS-7-181-g004){#F2}

Patient disposition {#sec2-8}
-------------------

Median survival of 11 male patients was 19.09 (±18.7) months and 6 (±4.3) months \[[Figure 3](#F3){ref-type="fig"}\] for 3 female patients. When age was considered for four patients between 17-45 years, median survival was 18 (±16.5) months, for seven patients between 46-65 years, it was 7.29 (±4.6) months, and for three patients older than 65 years, it was 35 (±26.0) months \[[Figure 4](#F4){ref-type="fig"}\]. Eight patients diagnosed of AA in less than 15 days had a median survival of 12.13 (±13.2) months and six patients diagnosed of AA after 15 days had median survival of 22 (±21.8) months.

![Curve of the survival and patients' gender](AJNS-7-181-g005){#F3}

![Curve of the survival and patients' age](AJNS-7-181-g006){#F4}

Seven patients with preoperative KPS of \<80 had median life time of 5.71 (±4.7) months and seven patients with KPS of ≥80 had a median life time of 27 (±19.2) months \[[Figure 5](#F5){ref-type="fig"}\]. Five patients who have postoperative KPS of \<80 had a median life time of 3.8 (±3.8) months and nine patients with KPS of ≥80 had a median life of 23.33 (±18.1) months \[[Figure 6](#F6){ref-type="fig"}\].

![Curve of the survival and preoperative KPS of patients](AJNS-7-181-g007){#F5}

![Curve of the survival and postoperative KPS of patients](AJNS-7-181-g008){#F6}

Four patients who have tumor in temporal lobe had a median survival of 25.25 (±15.3) months, three patients with frontal lobe tumor lived 23.33 (±32.0) months and seven patients with parietal lobe tumor lived 8.29 (±6.5) months \[[Figure 7](#F7){ref-type="fig"}\]. Six patients who had tumor on left hemisphere had a median survival 16.83 (±12.1) months and eight patients with right hemisphere localized tumors had median survival of 16 (±21.3) months. Seven patients whose tumor size was smaller than 4 cm had a median survival of 11.28 (±12.2) and seven patients who had a tumor size larger than 4 cm had a median survival of 21.43 (±21.1) months \[[Figure 8](#F8){ref-type="fig"}\]. Similarly the effect of the degree of subfalcine herniation on prognosis studied and; six patients whose herniation less than 0.5 cm had a median survival 15 (±12.4) months, four patients with herniation between 0.5-1 cm had a mean survival of 22.25 (±25.2) months, and four patients with herniation larger than 1 cm had mean survival of 12.5 (±18.6) months \[[Figure 9](#F9){ref-type="fig"}\].
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Treatment outcomes {#sec2-9}
------------------

When median life time considered for the type of tumor resection, it was 4.5 (±3.8) months for six patients who had subtotal tumor resection, 25.12 (±18.5) months for eight patients who had grosstotal resection \[[Figure 10](#F10){ref-type="fig"}\]. Six patients who had single operation had a median life time of 5 (±4.5) months, and eight patients who had multiple operations lived 24.88 (±18.8) months \[[Figure 11](#F11){ref-type="fig"}\].
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![Curve of the survival and number of operation](AJNS-7-181-g013){#F11}

When postoperative adjuvant treatment protocols were examined, it was found that of 14 patients who died, 7 had received ConcT with TMZ protocol and their median survival time was 27.14 (±17.47) months. The median survival time of four patients receiving adjuvant RT was calculated as 8.75 (±1.50) months. Three patients, with poor general conditions in the postoperative period and a median survival time of 1.00 (±0.00), did not receive any adjuvant therapy \[[Figure 12](#F12){ref-type="fig"}\]. Two patients who had tumor recurrence and received ConcT with TMZ protocol were still alive for 5 and 17 months.

![Curve of the survival and types of adjuvant therapy](AJNS-7-181-g014){#F12}

Prognostic factors {#sec2-10}
------------------

According to univariate statistical analyses, gender (*P*=0.181), age (*P*=0.212), diagnosis time (*P*=0.602), localization of tumor (*P*=0.137), lateralization of tumor (*P*=0.241), diameter of tumor (*P*=0.273) ve subfalcine herniation (*P*=0.501) were not prognostic factors. Preoperatif KPS ≥80 (*P*=0.005577^\*^), postoperatif KPS ≥80 (*P*=0.003825^\*^), gross-total resection (*P*=0.001751^\*^), multiple operations (*P*=0.006233^\*^), and ConcT with TMZ protocol (*P*=0,005766^\*^) were good prognostic factors \[[Table 3](#T3){ref-type="table"}\].

###### 

Factors which affect the survival of the patients; results of univariate analyses
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The factors that have finally turned out to be significant by univariate analyses were subjected to multivariate analyses which did not point out to any independent prognostic factor. We found out that none of the factors are effective on prolonging survival significantly: Preoperative KPS ≥80 (*P*=0.478, OR=2.387, 95% CI=0.215-26.45), postoperative KPS ≥80 (*P*=0.999, OR=1.00, 95% CI=0.063-15.99), type of surgical resection (*P*=0.929, OR=0.00, 95% CI=0.00-146100), multiple operations (*P*=0.999, OR=1.00, 95% CI=0.063-15.99), and ConcT with TMZ protocol (*P*=0.311, OR=7.87, 95% CI=0.15-424) \[[Table 4](#T4){ref-type="table"}\].

###### 

Factors which effect the median life time; results of multivariate analyses
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Discussion {#sec1-4}
==========

Although it may vary from series to series, AAs form approximately 30% of the glial tumors. The median age in AAs is 46 years. \[[@ref1][@ref3]\] Many studies point out to a shortened life expectancy as age increases. Six prognostic factors have been defined in the database containing the results of the clinical studies performed by the Radiation Therapy Oncology Group (RTOG). While in this study, we investigated the data related to the patients with the diagnosis of AA in Class I-III and determined for the prognostic factors, we also searched for the prognostic factors for the Class IV-VI patients with GBM. It has been reported that in patients younger than 50 years with normal mental status (Class I), the median survival was approximately five years (95% CI, 47 and 108 months), while this was found to be three years (95% CI, 26 and 46 months) in patients with symptoms that lasted more than three months (Class II) within the same age group. It has also been reported in this study that even in younger patients with the diagnosis of AA in whom alterations in mental status have occurred (Class III), the median survival period seemed to be similar to the patients who survived under the age of 50 years with the diagnosis of GBM. The median survival rate in this group has been reported to be 1.5 years (95% CI, 16 and 21 months).\[[@ref8][@ref9]\] In our study, age and gender had no prognostic value (*P*=0.212 and *P*=0.181).

Epileptic seizures drive attention as the initial symptom of the patients with AA. Symptoms of the increased intracranial pressure are seen in 40%, mental disorders in 15-20%, and focal deficits can be seen in 10-15% of the patients. They have a shorter duration of symptoms before a diagnosis is made.\[[@ref3][@ref10]\] Nevertheless, the longer the period of symptoms, that is to say, more than three months from the onset of the disease until a diagnosis is made have been defined as a good prognostic factor in the RTOG study indicating to a slow growing tumor.\[[@ref8][@ref9]\] Similarly, in our study, we also found out that the median survival of the patients with the duration of symptoms being longer than 15 days to be longer (22 months). However, univariate analysis did not prove the symptom duration to be valuable as a prognostic factor.

Mario Amminati *et al*. performed a retrospective analysis on 35 patients with GBM and 20 patients with AA, and reported that patients with better KPS have a better survival rate, with an average of 24 months in comparison with the others.\[[@ref11]\] As in RTOG study, results of many studies with AAs also reported that the median survival rates of these patients are negatively affected by lower KPS values.\[[@ref8][@ref9]\] In our study, we have found out that the patients with preoperative KPS over 80 lived 21.3 months longer in comparison with the patients having preoperative KPS lower than 80. We also found out that patients with postoperative KPS equal to or over 80 lived 19.5 months longer. Univariate analysis put forward that preoperative KPS of ≥80 (*P*=0.005577^\*^) and postoperative KPS of ≥80 (*P*=0.003825^\*^) are favorable prognostic factors in terms of longer survival.

The prognostic factor investigation in the RTOG study, specifically for AA, have shown that the localization, lateralization and diameter of the tumor, its subfalcine herniation are invaluable.\[[@ref8][@ref9]\] The literature has little description concerning these factors and hence their prognostic values are controversial. The AAs commonly display a cerebral hemispheral localization. The distribution ratio in the cerebrum is 40% in the frontal lobe, 25% in the temporal lobe, and 25% in the parietal lobe, and this distribution shows similarities with the LGGs.\[[@ref3]\] In our study, we observed longer survival periods in patients who had temporal lobe oriented tumors (25.2 months), a tumor with the diameter more than 4 cm (21.4 months) and in patients with subfalcine herniation between 0.5-1 cm (22.2 months) in comparison to the others. However, univariate analysis failed to demonstrate any prognostic value for the tumor localization and lateralization (*P*=0.137 and *P*=0.241 respectively), tumor diameter (*P*=0.273), and subfalcine herniation (*P*=0.501).

The literature has little information about the methods of treatment for the AA. It was just until recent times that the grade III and grade IV astrocytomas were investigated under malignant glioma in almost all of the studies. Hence this has been leading to a confusion during the evaluation of the results.\[[@ref2]\] In a clinical study on 35 patients diagnosed with GBM conducted by Allahdini *et al*. in 2010, the contribution of surgical resection to prognosis has been investigated, and it has been reported that maximal resection of the tumor volume lengthens the average life span in patients.\[[@ref12]\] The positive effect of the surgical resection on median survival rate, specifically for the AA patients, has been shown by the RTOG during the research of prognostic factors and has been recommended that extensive surgical resection is to be made whenever possible in order to increase the median survival rate. Number of surgical interventions was not found to be a prognostic factor in the same study.\[[@ref8][@ref9]\] Nevertheless as for the AAs, despite the radical interventions recurrences at the surgical locus is almost inevitable. Literally, a complete resection of this infiltrative disease seems to be virtually impossible. In our study, we found out that the median survival rates of the patients in whom gross total resections were performed was longer than the patients with subtotal resections by 20.6 months and univariate analysis pointed out that the type of surgery was a positive prognostic factor (*P*=0.001751^\*^).

Studies concerning the effect of reoperations during the treatment of the AAs are not many and their actual role for the success of the treatment is controversial. There are some incorrect views denoting that reoperations would have nothing to offer to the patients with malignant glial tumors but still the patients are enrolled for reoperations.\[[@ref13]\] In another study conducted by Harsh *et al*. with the patients having GBM and AA, it has been reported that when reoperations are to be combined with other adjuvant therapy methods they will potentially be beneficial and prolong the median survival rate of the patients.\[[@ref14]\] In our study, the median survival rates of the patients who have undergone for repeated operations have been found to be longer than the patients who had a single intervention, by 19.9 months. Univariate analysis proved reoperations as to be a prognostic factor (*P*=0.006233^\*^).

RT is the most effective adjuvant therapy for the HGG and prolongs the median survival rate up to 14-36 weeks. In two studies with both in the presence of grade III and IV tumors, reported by the Brain Tumor Study Group (BTSG) in 1978 and 1980, it has been pointed out that the survival of the patients has been prolonged by the application RT. The adjuvant RT application managed to prolong median survival from four months to eight months in patients in whom it was applied and also led to a rise in the 18 months survival rate from 10% to 15-20%.\[[@ref15][@ref16]\] Whole Brain Irradiation has been accepted as the standard adjuvant therapy method following these two studies.

Although some clinical studies in the literature denote that RT application is an independent prognostic factor\[[@ref3][@ref17]--[@ref19]\] in prolonging the survival some other studies put forward that there is no difference in terms of survival in patients who receive more than 60 Gy or more of RT.\[[@ref20][@ref21]\] Moreover, it has also been reported that accelerated hyperfractioned RT has no advantage over whole brain irradiation in terms of survival; however it provides recurrences to be less. The application of 60 Gy RT in 30 day fractions in patients with adequate performance has been accepted as the standard adjuvant therapy level 1.\[[@ref22][@ref23]\] In our study, the prescribed total dose was 60 Gy (40 Gy to PTV1 and 20 Gy to PTV2) with conventional fractionation with daily doses of 1.8-2.0 Gy treated from Monday through Friday.

The contribution of chemotherapy to the survival period is controversial when combined with RT.\[[@ref16][@ref24]\] In 1990, Levin *et al*. reanalyzed their results of their randomized study with 148 patients having HGG, of whom, 73 had AA. In terms of survival rates of the patients, especially with AA, it has been reported that an adjuvant therapy consisting of Procarbasine, CCNU, and Vincristine is superior than the administration of BCNU protocol on its own. \[[@ref25]\] On the other hand, the retrospective analysis performed by Prados *et al*. on 432 patients with AA (257 received adjuvant BCNU protocol and 175 received adjuvant PCV protocol) led to a debate by putting forward that both chemotherapy methods had no superiority over each other in prolonging the survival rates of the patients.\[[@ref17]\] In the following years, a prospective, randomized, phase III study concerning 674 patients of whom 117 had AA was conducted by the United Kingdom Medical Research Council (MRC) in terms of survival time. Hence by the results of this study, it was denoted that AA is more chemosensitive in comparison to GBM, and although it does not lead to a significant increase in the survival rate, PCV should be the first adjuvant chemotherapy protocol in the management of AAs.\[[@ref26]\] Levin *et al*. recently performed a phase III study on patients with anaplastic glioma to evaluate the effectiveness of adding an ornithine decarboxylase inhibitor (DFMO) to the adjuvant PCV protocol in comparison with the adjuvant PCV protocol. The majority of the patients who were enrolled in this study were AA patients. Although in this study, there was a significant difference between the groups during the first two years of the study in terms of survival (hazard ratio: 0.53, *P*=0.02) for the next two years, this difference in terms of survival and survival without progression disappeared (hazard ratio: 1.06, *P*=0.84).\[[@ref27]\] As a result, the randomized data demonstrated that chemotherapy failed to improve the outcome of patients with AA.

TMZ which enrolled in the chemotherapy of glial tumors within the past 10 years is being accepted as a promising agent in the treatment of patients with recurring HGG. It has been reported that TMZ, for which higher doses are tolerated better when compared with the nitrosure group chemotherapy agents, has a more favorable safety profile. Moreover, the synergistic interaction between the TMZ and RT has been demonstrated in *in-vitro* studies. This instance have been the rationale for simultaneous and incessant use of TMZ together with RT in patients with HGG.\[[@ref5]--[@ref7]\]

Three very important phase II studies have been conducted to evaluate the effectivity of TMZ on patients diagnosed of recurrent HGG.\[[@ref28]--[@ref30]\] These studies analyzed the results of the patients with GBM and AA one by one and also the survival for six months without progression thus compared them with the historical database.\[[@ref31]\] In a study conducted by Yung *et al*. that consisted of 162 patients with AA; TMZ therapy was administered (150-200 mg/m^2^/day on days 1-5 every 28 days) for the treatment of the first recurrence. The survival without progression was found out to be 46% for six months while an objective response obtained was 35% (full response was 8% and partial response was 27%). The patients were observed to have good tolerance to TMZ protocol with an acceptable safety profile (with moderate hematologic toxicity observed in less than 10% of the patients). This study demonstrated that TMZ has minimal toxicity with decent antitumoral activity in patients with recurrent AA.\[[@ref30]\]

RTOG has commenced the randomized study 9813 on 454 patients in order to evaluate the efficiency of TMZ in adjuvant chemotherapy following RT in patients with AA. In this study, the efficiency of the TMZ (150-200 mg/m^2^/day on days 1-5 every 28 days) and the BCNU (80 mg/m^2^/day every 8 weeks) protocols administered following RT were being compared. Synchronous continuous concomitant TMZ protocol (concomitant application of RT and TMZ followed by six regimens of adjuvant TMZ administration; ConcT with TMZ) which is used in patients with GBM has lately become the preferred method of treatment in this study. It has been expressed that the role of TMZ in the treatment of AA has yet to be further clarified.\[[@ref32]\]

In a NOA-04 randomized phase III study, published in 2009, a study was performed on 274 patients diagnosed of anaplastic glioma. In this study, positive prognostic factors were identified as patient being under 50 years of age (*P*=0.0004) and complete tumor resection (*P*=0.0006) by multivariate analysis. The 44 patients diagnosed of AA received radiotherapy as initial treatment and chemotherapy was applied when disease progression was detected (randomized 1:1 ratio, PCV or TMZ). The 44 patients diagnosed of AA received chemotherapy (PCV or TMZ) as initial treatment and radiotherapy was applied when disease progression was detected. Progression-free survival was 10.8 months (95% CI: 8.9 to 28.3) in group of patients who received radiotherapy as initial treatment and was 18.2 months (95% CI: 12.1 to 24.2) in group of patients who received chemotherapy as initial treatment. NOA-04 demonstrated that it is more likely that a patient will undergo adjuvant treatment when first treatment was radiotherapy compared to chemotherapy. These data, including AA diagnosed anaplastic glioma patients, can encourage us to recommend chemotherapy as first-line therapy.\[[@ref33]\]

In our study, we found out that the median survival period in seven patients who had AAs and received ConcT with TMZ protocol for treatment to be 27.1 months, and in four patients who received solely RT, this has been observed to be 8.7 months. The synchronous use of ConcT with TMZ protocol that prolongs life for 18.4 months have proven to be a prognostic factor by using the univariate analysis (*P*=0.005766). Despite to this, a multivariate analysis did not confirm it as an independent prognostic factor. This brings up the necessity of conducting further randomized studies in the following years with large patient series specifically with AAs in order to unveil the efficiency of ConcT with TMZ protocol.

Conclusion {#sec1-5}
==========

In recent years, a certain degree of progress has been gained in the treatment of patients with AA in parallel to the advances acquired in neurodiagnostic methods and surgical treatment methods. Although not yet at a desired level, the mortality rates of surgical interventions have been lowered and the survival periods have partially been improved. Nevertheless for the time being, the treatment outcomes in AA patients are still far from being satisfactory. In this study, the type of the surgical resection and repeated operations, preoperative KPS, postoperative KPS, and Concomittant Therapy with Temozolomide protocol have been found to be prognostic factors with univariate analysis for the patients having AA; however, evaluations with multivariate analysis did not confirm them to be independent prognostic factors.

As a result, our study put forward that six regimens of adjuvant Temozolomide administration following a Concomitant therapy with Temozolomide protocol is superior to the RT treatment alone. As this treatment method is reliable and well tolerated, it can constantly be administered to the patients with virtually no problems and it will help in prolonging the median survival rate. More randomized studies with large numbers of patients including specifically the patients with AAs are needed to be conducted in order to evaluate the efficiency of the Concomitant therapy performed by Temozolomide, particularly during the postoperative period in order to prolong the survival rate and quality of life in this patient group.
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